In a previous communication' I noted that the Ascidian Styela partita may exhibit complete or partial self-sterility, and experiments were cited indicating that this self-sterility was eliminated by adding to the sea water in which the eggs were fertilized small amounts of NH40H or NaOH. Since only normally shed eggs can be used in this species and since sperm are passed into the sea water simultaneously, all the eggs used have already been exposed to sperm from the same animal before any experimental crosses can be made. After sperm suspensions were taken, the dishes were stirred to secure an even exposure to "own" sperm, and equal samples of eggs placed in 10 c. cm. of sea water. To these were added equal amounts of the various sperm suspensions, including the own sperm. The results of crossing were thus doubly controlled-by a sample of eggs from the original dish as well as by one with an added amount of own sperm.
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Styela aggs often give no evidence of self-sterility, a high percentage developing from the start with no increase on crossing. When, on the other hand, they show no development with own sperm-which is found to be effective in crosses-but positive results with sperm of other individuals, the animal producing them may be called completely self-sterile. The more usual result is that a certain number of eggs develop following selffertilization, but much higher percentages of development following exposure to sperm suspensions from other individuals. Such animals are said to be partially self-sterile. We may speak of the elimination of selfsterility in either case. When eggs which have shown complete or partial self-sterility subsequently give as great a percentage of successful fertilization with own sperm as do any of the crosses, the self-sterility has been eliminated. It is clear that complete self-fertility and complete (100%) fertility may be quite different things.
During the past summer at Woods Hole I have made a large number of attempts to eliminate self-sterility by the use of alkaline sea water, but, contrary to last year's work, with generally negative results. Duplicate sets of egg samples were made, and selfed or crossed with the sperm suspensions available. Immediately afterward 4 drops of a N/10 solution of NH40H or NaOH were added to each dish of one set. The results were variable but showed most frequently a slightly reduced percentage of fertilization as compared with the controls in both selfed and crossed samples. The technique was varied without significant differences in the sea water after varying intervals the only change noted was a greater number of normal larvae and not a larger total number of developing eggs. Systematic tests of fertilization in sea water ranging from pH 7.5 to pH 8.5, using HCI and NaOH, showed with increasing clearness that the normal pH of sea water-approximately 8.2-gave maximum percentages of fertilization, and the greater the departure from normal in either direction the lower the percentages. The differential between self and cross-fertilization-that is, the degree of self-sterility-remained approximately the same in the majority of tests. Obviously my conclusion based on the experiments of last year-that self-sterility can be eliminated by fertilizing in alkaline sea water-was wrong.
Yet last year's results were secured in a considerable number of experiments, and while less extensive than those of the present year since the treatment was tried late in the breeding season, nevertheless were per- figure 1 , which is one of many tests showing similar results, it seems clear that the increase in fertility in the K1 series (table 1 in my 1930 report) was due to the gradual loss of self-sterility on standing and not to the effect of the alkalinity of the sea water at all. Certain of my experiments suggest that cross-fertility may increase during the first three hours after shedding, although much less rapidly than self-fertility. Such results are not conclusive, however, since it will be recalled that the eggs are standing in a suspension of own sperm up to the time the cross-fertilizations are made, and the increase in self-fertility alone might account for the upward trend. In order to secure additional data on this point all of the eggs of several animals were removed from the dishes into which they were shed, squirted into fingerbowls of fresh sea water, and allowed to settle. This treatment brings about very considerable dilution of the suspension of own sperm surrounding the eggs, and a truer picture of the effect of staling on cross-fertility may be expected. There is much individual variation in the results of such tests, but a typical series of percentages is given in table 2. F eggs gradually increased in fertility during 2 hours with own sperm (F!), but cross-fertility gradually diminished. It is not possible to prove the point with the eggs of Styela, which must be exposed to own sperm before the staling process begins. Nevertheless the trends shown in table 2, and other similar tests, indicate that 3 or 4 hours after shedding the fertility of eggs with any sperm suspension is approximately equal, and that thereafter it rapidly falls off to 0.
It is of interest to find that these results agree with those of Fuchs2 on the eggs of Ciona at Naples. In this species the eggs and sperm are taken directly from the genital ducts so that there is no initial exposure to own sperm. Fuchs found that self-fertility gradually increased after the eggs were transferred to sea water, and that cross-fertility diminished. The chief difference is that in Ciona cross-fertility apparently exceeds self-fertility for a much longer period with sperm suspensions of approximately equal concentration, while in Styela self-cross and fertility tend to equalize after 2 to 3 hours.
It is impossible to say whether the gradual loss of self-sterility in Styela is due exclusively to a change in the eggs or in the sperm. Self-sterility is a reciprocal incompatibility between gametes from the same individual.
The disappearance of it on standing seems to suggest a diffusion of some substance into the sea water from either or both types of gametes. It seems simplest to think of it as diffusing out from the eggs, after which all sperm are equally likely to enter, but proof of this is impossible to get with Styela where fertile eggs cannot be secured free of exposure to own sperm. Morgan's suggestion3 that some secretion of the test cells immobilizes the sperm from the same animal also remains tenable, provided the test cells gradually lose their immobilizing secretion into the sea water.
Of one point it is possible to be certain, however. The spermatozoa which first reach the egg-whether they penetrate the membrane or notare put out of action. They can be seen in large numbers around the membranes in the first selfed samples, and they remain there. Yet only a small number of these eggs develop. Later samples with the same original sperm surrounding the eggs shown a greatly increased percentage of development as a result of re-fertilization from the same sperm suspension. Obviously the later sperm arrivals penetrate the eggs and initiate development without hindrance. Just4 has suggested that self-sterility may be due to the inhibitory action of blood, as shown by Lillie5 and Just6 in Echinoderm eggs. The data given in this report appear at first sight to justify this suggestion, since blood also diffuses out from the eggs, and they gradually increase in fertility. The parallelism falls down completely, however, in accounting for the specificity of self-sterility. In Echinoderms blood inhibits all sperms, but its effect is most extreme in out-(species) crosses. Self-sterile Ascidians shed gametes which are perfectly capable of development in out-crosses, but inhibition occurs when gametes from the same individual are mixed.
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